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XM 1002 TP-T Development of a New
Training Round

Tony Farina
Firing Tables & AeroBallistics Team
TACOM-ARDEC

Rollie Dohrn

Alliant Ammunition Systems Company
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« XM1002 Description
e XM1002 ARDEC Development

« XM1002 Key Reguirements

« XM1002 Development Plan
e XM1002 Wind Tunnel Results
« XM1002 Upcoming Events
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e XM 1002 External

-~ Spring Disk
~" .~ Retaining Cup

P ,.r Combustible Cartridge Case - MB30ALCase G mm et r y I d er]tl Cal to

/' Adapter .~ XM1002 Projectile

(et - ) M 830A1

« Weight & CG Location

Similar to M830A1

XM1002 Cartridge Layout
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e Conical Flareto Stabilize
—Case Base and . Combustible M830A1 and Dr ag Down

| ~ * M14 Propellant to Reduce
B Cost

'\ Spring Disk -..- \ o COﬂSlS[ent Fllght

JA2 Propellant . Case Adapter

M830A1 Cartridge Layout Ch ar aCter I gl CS (L OW T I D)
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« Meet All ORD Requirements

o TypeClassify (TC), Which Meets All ORD

Requirements
« Material Release (M R)

e |ncorporatelnto Production 2QFY 05
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 Approved ORD Exists

* Royalty Funded Work ($100K) hasresulted
In a baselinedesign for the start of a
Development Program

o Contract Awarded to Alliant Techsystemsto
Develop & Produce XM 1002
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Awarded Fixed Price Single Source EMD |
Contract to Alliant Techsystems

Caling Pricefor EMD I, LRIP and PY|
Established

Award Second Source After TCLRIP

Award Multi-Year Contract in FY06 Dual
Sour ce

Will Replace Current M831A1 With
Production Levels of 80K-100K /Y.
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Key Requirements (JUL 98)

« Max Range 8 KM (10” Gun Elevation)

e Dispersion ~ M830A1

 Visual Appearance ~ M830A1

o Ballistics Similar to 3000m (Requires FC Solution)

* Checking/ Setting Capability of Dummy Air / Ground Switch
e Tracer Visible To 3000m

 Tracer Different Color than M 865

» Weight(+0/-6 Pounds) Compared to M830A 1

e Center Of Gravity (+/-3 Inches) Compared to M830A1
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eTarget Impact Dispersion (TI1D)

Unit Production Cost (UPC)
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Award EMD Phase|

sAward EMD Phase ||
*TC-LRIP

*TC-STD

eAward 2"d Source LRIP
*Material Release

sAward FY06 Multi Year 60/40
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Sep. 2000
Apr. 2002
Jun. 2003
Jan. 2005
Jul. 2004
Dec. 2005

Dec. 2005
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TID = Variability in Jump

Jump Variability

Gravity Drop
Aerodynamic Jump
Sabot Discard

Center of Gravity
Crossing Velocity
Muzzle Pointing Angle
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XM 1002 Approach to Reduce TID

Gravity Drop:

* Reduce Propéllant Variability

 Reduce Time of Flight

Aerodynamic Jump:

* Increase Stability (Cp Back, CG Forward)

 Reduce Jump Factor, Decrease Transverse MOl
 Reduce Asymmetries

Sabot Discard:

« MovePivot Near Cp, Reduce Sabot Weight Ratio
Center of Gravity/Crossing Velocity/M uzzle Pointing Angle
« ARL In-BoreAnalysisand Transonic Range Testing
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“Shorter”
Two-Piece
Aluminum B s

Vel
ThreeTail Cone
Conceptsall have
“short” 5mm
boom.

Modified “Larger”
M865 Tracer

\—Deeper Cavity

Modified M830A1 Sabot

MB829E3 r'r_ M865 Style Thread, Full Length

Gas Seal Shorter/No Boattail, VECP Style
Undercut Forward Bell OD
(Improves Chambering)

“Longer” Steel

u-(‘-. Nose Housing
//;// - z.
o Simulation
— i Air/Ground
\\ Switch
*—1.500-12 UN-2A

Flat Bottom — Fillet Cut

‘Thread

— “Smaller” ID./Thicker
Body Wall
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Threaded Grooves
Reduces Cost

Aerodynamic:

Sabot Discard:

« Heavy Nose— CG Moves Forward I mproving Stability
 Thicker Body & Increased Grooves— Reduces Plastic Deformations
o Stabilizer — Optimize Stability & Jump Factor

e Sabot Pivot Near Cp — Reduces Impulse From Sabot Discard
 Truncated Sabot — Reduced Sabot Weight Ration Reduces | mpulse
e MB829E3 Obturator — Proven Obturation
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XM 1002 Basdline
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XM 1002 Enhanced
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EMD 1 Development Plan

|teration #1.

Wind Tunnel Sub-Scale Spark Range

TID Propellant Char ge Establishment
|teration #2:

TID Transportation Handling & Drops
|teration #3:

TID SOD/Max Range
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9’ x9” Supersonic Wind Tunnel

Range: Mach 2.4, 3.0, 3.5

Static Temperatures. -200° to -300°F

Altitude: 25,000 to 60,000 feet (based on static pressure)
Capacity: 2.25" Dia. Mode and 12" Long
Angles-of-Attack: -8° to +15°

Operation: 16,000 Cu. Ft. Dry Air Stored at 120 ps

g r

1 oyl 5
h 5



7

COMPREIZOR: G HF, 3000 ZCHIF 120 PS

Supersonic, Subsonic, and Transonic
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Config. # |Description
111 M830A1
222 Proposal Baseline
2314 Fin 14, T. Farina 93 Test
232 Basdline w/Threaded Body
233 Proposal Enhanced Design
234 Conical Flare (118mm Base)
235 Reduce Cone Angle Extra L ength
236 Reduced Flare Diameter
237 Enhanced Stabilizer w/Boom
238 Strakes
349

Reduced Body Diameter
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Drag
XWr802 Wind Tunnel Test (WT-1)

| [ I-q i
|

0.20

0.10

0.00

#111  #222 #233  #232 #234  #235 #236 #237 #2314 #230 #1238 #349

Configuration
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Xcp

Center of Pressure
XM1002 Wind Tunnel Test (WT-1)

-6.00
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=Mach3.s
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Configuration

#2314 # 230

# 238

# 349
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CNa

Normal Force Coefficient
ind Tunnel Test (WT-1)
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XM1002 Spin Long Dragula
Conical Flare \ Reduced Cone Angle
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Configuration #1 Configuration #2
Basdline“Dragula’ Conical Flare (118mm Basg)

Jw =0.267 Jw =0.136

Configuration #3
Conical Flare (114mm Base)
Jw = 0.129
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April 2001 -TID & Propellant Test
o Establish Charge Weight
 Verify Muzzle Velocity

e 19 ook at TID, Obturation & Sabot
Discard

e Establish Drag Profile

April 2001 — Sub-Scale Aero Range Test
e Detailed Aeroballistic Coefficients
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